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Indian Standard 



SPECIFICATION FOR 

PREPREG FOR USE IN MULTILAYER 

PRINTED BOARDS 



0. FOREWORD 



O.l This Indian Standard was adopted by the 
Bureau of Indian Standards on 27th January 
1988, after the draft finalized by the Printed 
Circuits Sectional Committee had been approved 
by the Electronics and Telecommunication Divi- 
sion Council. 

0.2 Assistance has been drawn in the formula- 



tion of this standard from lEC Pub 249-3-1 
( Second edition ) ( 1^81 ) 'Base material for 
printed circuits Part 3 : Special materials used in 
connection with printed circuits. Specification 
No, 1 : Frepreg for use as bonding sheet material 
in the fabrication of multilayer printed boards*, 
issued by the International Electrotechnical 
Commission (lEC). 



1. SCOPE 

1*1 This standard specifies the requirem^ents for 
two types of epoxide resin impregnated woven 
glass fabric with the resin cured to a B-stage. 
They are used for bonding together printed cir- 
cuits formed from metal-clad epoxide glass 
laminates to produce multilayer printed boards. 

2. TERMINOLOGY 

2.0 The terms and definitions as given in 
IS : 1885 i Part 6)-1978* shall apply for the 
purpose of this standard. 

3. DESIGNATIONS 

3.1 The two types of prepregs specified in this 
standard shall be designated as follows : 

a) Type G — General purpose epoxide resin 
impregnated glass fabric, and 

b) Type GF — Epoxide resin impregnated 
glass fabric of defined flammabiUty. 

4. MATERIALS AND CONSTRUCTION 

4.0 General — The bonding sheet shall consist 
of woven glass fabric impregnated with epoxide 
resin cured to a B-stage. The flammability of 
Type GF material shall be defined in terms of 
the requirements of 5.3,2. 

4.1 Woven Glass Fabric 

4.1.0 General — The glass fabric shall be plain 
weave glass cloth, woven from continuous fila- 
ment yarns made from electrical grade glass 
containing not more than 1 percent alkali 
metal oxide expressed as ( NaaO ). The fabric 
shall be finished with a finishing material com- 
patible with epoxide resins. 



^.1.1 Properties — The following properties 
of the glass fabric before impregnation shall be 
stated by the manufacturer of the bonding sheet 
material : 

a) Nominal thickness, 

b) Nominal mass per unit area, and 

c) Nominal thread count ( giving the warp 
count as the first number and the fill or 
weft count as the second number ), 

The properties of some of the most widely 
used glass fabrics before impregnation are listed 
below: 



Nominal 


Nominal 


Nominal Thread 


Thickness 


Mass per 


Count ( Warp 


fim 


Unit Area 


Ends and Weft 




g/m^ 


Picks ) Threads 
per cm 


25 


20 


24 X 20 


50 


47 


24 X 19 


75 


71 


16 X 15 


75 


84 


24 X 25 


100 


109 


24 X 23 


5. BONDING SHEET MATERIAL 



♦EJectrotechnica] vocabulary: 
i^ first revision). 



Part 6 Printed circuits 



5.1 Thickness ( after Laminating ) — The manu- 
facturer of the bonding sheet material shall state 
the average thickness per layer of the impreg- 
nated fabric after laminating and curing in 
accordance with his recommendations. A stand- 
ard procedure for determining the average 
thickness is given in 6.5. 

Permitted variations in thickness of 

laminated and cured material shall be subject 

to agreement between the purchaser and the 
supplier. 

Note — This thickness js influenced by laminating 
conditions and should not be assumed valid for 
conditions other than those recommended. 
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5.2 Appearance — There shall be no breaks in 
the glass fabric, foreign matter or other imper- 
fections present which will be detrimental to the 
intended use of the bonding sheet material. 

Cracks in the resin surface shall not be a 
cause for rejection provided there is no evidence 
of excessive powdering. 

5.3 Properties of Bonding Sheet Material — The 

bonding sheet material shall meet the following 
requirements: 

5.3.1 Properties in B-Stage ( Prior to Lami- 
noting ) — These shall be in accordance with the 
requirements given below: 



Property 



Volatiles con- 
tent, percent 

Resin content, 

percent 
Resin flow, 

percent 



Test 

Method 

( Clause 

Ref) 

6.3 

6.1 
6.2 



Requirements 



Gei time, seconds 6.4 



Not greater than 0*75% 

X* ± 5 for any speci- 
men 

A'* ± 3 for nominal 
values X ^ 20% 
A'* ± 5 for nominal 
values X > 20% 
A^* ± 15% of the speci- 
fied nominal value X 

5.3.2 Properties of Bonding Sheet Material 
when Laminated — Properties of a laminate of 
0*8 mm nominal thickness when made in accor- 
dance with the supplier's recommended pro- 
cedure shall be as specified in Table 1. If very 
thin material of high resin content and flow can- 
not reliably be pressed as a laminate as thick as 
0*8 mm., the thickness of the lam-inate and the 
requirements shall be agreed upon between the 
purchaser and the supplier. 



*X = respective nominal values to be agreed between 
the purchaser and the suppHer. 



5.3.2-1 The test methods referred to in 5.3.2 
include the preparation of test specimens by 
removing foil from samples of metal-clad lami- 
nate. This stage shall be omitted for the testing 
of bonding sheet material when laminated. 

5.3.3 Permanence of Properties — The values 
for volatile content, resin flow and gel time 
agreed between the purchaser and the supplier 
shall remain within the limits specified in this 
standard for a minimum of 90 days from the date 
of despatch when the m.aterial is kept under the 
manufacturer's recommended storage conditions 
of temperature and relative humidity, in the 
absence of light or other catalytic influence. 

5A Packaging and Marking 

5.4.1 All the sheets of bonding sheet material 
in a package shall be laid in the same direction 
with respect to the warp of the glass fabric, and 
that direction shall be suitably indicated. 

5.4.2 If supplied in rolls, the ends of the rolls 
shall be suitably protected. 

5.4.3 Each package of bonding sheet material 
shall be suitably marked with the manufacturer's 
name, number of this specification, type design- 
ation, lot number, date of despatch, nominal 
resin content, nominal resin flow, nominal gel 
time and the recommended storage conditions. 

5.5 Additional Requirements, for Bonding Sheet 
Material vvhen Supplied in Rolls 

5.5.1 The deviation from the nominal width 
of rolls more than 800 mm wide shall not exceed 

± 25 mm. 

5.5.2 The deviation from, the nominal width 
of rolls slit to a specified width shall not exceed 
zt 3 mm. 

5.5.3 The deviation in length of rolls shall be 
less than 1 m. 



TABLE 1 PROPERTIES OF BONDING SHEET MATERIAL WHEN LAMINATED 

i Clause 5.S.2) 



SlNo. 



(1) 
1. 





Property 


Test Method 
Clause Ref of 

IS : 5921 
( Part 1 )-1983* 




(2) 


(3) 


Flatnmability 




7,2 



2. 
3. 



5. 



Keat shock 

Permittivhy after damp heat steady 

state 
Dissipation factor after damp 

heat steady state 
Electrical strengh normal to plane 

of sheet ( optional ) 



6,9 

5.4 

5.4 



Requirements 



(4) 
Flaming combustion time after each 

application of the test flame for each 

test specimen 
Total flaming combustion tim.e for the 

ten flame applications for each set of 

five specimens : 
Glowing combustion tim,e after the 

second removal of the test flame : 
Flaming or glowing combustion up : 

to the holding clam^p 
Dripping flaming particles that : 

ignite the tissue paper 
No blistering or delam.ination after 20 s 
5 5, Max 

0-035, Max 



K 30 s 



<250s 

<60s 
None 

None 



— 10 kv/mm, Min 



♦Specification for metal-clad base material for printed circuits for use in electronic and telecommunication 
equipment: Part i General requirements and tests {first revisJGn ). 
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5.5.4 There shall be no more than two splices 
in any 100 m of material supplied in full width 
or five in any 100 m of material slit to specified 
width. 

5.5.5 For the supplier's quality control, areas 
may have been removed over the entire width 
from the material supplied but the total area 
removed shall not exceed 2 percent of the total 
area in the roll. 

Note — An explanation may be required for 5,5,4 
and 5,5.5. In order for the supplier to control the 
quality of bonding sheet material which is produced 
in a continuous process, he should periodically cut 
from the material, samples to test specimens for resin 
content, volatile content gel time and flow. 

If the material is to be supplied in rolls, some of 
the areas from which test samples have been removed 
may be completely cut out, and the resulting lengths 
may then be spliced into a roll, subject to the require- 
ments of 5,5,4. This procedure will permit tests at 
intervals of 50 m. 

In some instances, this frequency of testing is not 
sufficient, so 5.5,5 permits removal of additional 
test samples without creating splices. When the 
material is to be supplied as slit v«'idths in rolls, the 
width may be less than the area required for test 
samples. Consequently, removal of areas for test 
samples will usually require that the areas for test 
samples be cut out before slitting and the remaining 
lengths then spliced into a roll, subject to the require- 
ments of 5.5.4. 

6. METHODS OF TEST FOR BONDING 
SHEET MATERIAL 

6.1 Resin Content 

6.1.1 Test Specimens — Three specimens, 100 
± 10 mm square, shall be taken from positions 
along a line normal to the warp of the fabric, 
with the diagonals of the specimens parallel to 
the warp and weft threads. One shall be taken 



from a position equidistant from the edges, and 
the other two from positions on opposite sides 
of the first with their outer extremities 50 ± 25 
mm from each edge or selvedge ( see Fig. 1 ). 

All loose particles and projecting fibres shall 
be removed from the specimens. 

Additional specimens may be taken from any 
position across the width of the fabric provided 
that no part of the specimens shall be less than 
25 mm from an edge or selvedge, 

6.1,2 Procedure 

6.1.2.1 Determination of resin content of one 
specimen — A crucible of suitable size shall be 
heated in a muffle furnace at 550 ± 20°C for 
15 min, allowed to cool to room temperature in 
a desiccator and weighed to the nearest 1 mg 
(Mr). 

The test specimen, cut to convenient size, 
shall be weighed in the crucible ( Mz ), heated in 
a muffle furnace at 550°C for ih, allowed to cool 
to room temperature in a desiccator and weigh- 
ed again to the nearest 1 mg. The heating, cool- 
ing and weighing shall be repeated until two con- 
secutive weighings (Afs) agree within 2 mg. 

The resin content shall be calculated as 
follows: 



Resin content ( percent ) = 



100 ( M^ - Ms ) 



Ms - Ml 

— Volatiles content ( percent ) 

6.1.2.2 The resin content of the remaining 
specimens 
manner. 



shall be determined in the same 



EDGE OR SELVEOeE 




EDGE OR SELVEDGE 



AS SPECIFIED 





a 
q: 
< 



z 
o 

o 
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Fig. 1 Position of Specimens for'Resin Content, Resin Flow, Volatiles, Content and 

Thickness 
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6.1.2.3 The volatile content used in these 
calculations shall be determined on the same 
batch of material by the method of 6.3. 

Note — For purposes of routine quality control 
during manufacture, it is usual to compare the mass 
of impregnated specimens with that of the specimens 
of same size taken from corresponding positions 
across an unimpregnated sample of the same roll of 
glass fabric. The calculation of resin content is still 
made as in 6.1.2.1 above, except that no weighings 
with a crucible are involved and that the amount of 
finish has to be subtracted too. This amount shall be 
determined on the unimpregnated material by the 
procedure given in 6.1.2.1. 

6.2 Resin Flow 

6.2.1 Test Specimens — Between eight and 20 
specimens, each, 100 ± 1 mm square, shall be 
taken to aggregate a mass of 10 to 30 g. The 
specimens shall be cut from positions along a 
line normal to the warp of the fabric with the 
diagonals of the specimens parallel to the warp 
and weft threads. 

No specimens shall be cut from a position 
within 25 mm of an edge or selvedge and the 
required number of specimens shall be taken 
from positions distributed uniformly across the 
width of the sheet or roll of material ( see 
Fig. 1). All loose particles and projecting fibres 
shall be removed from the material. 

Note — The stack of specimens is defined in terms 
of both number and aggregate mass in order to 
accommodate the wide range of possible materials, 
]t is advisable to use at least eight specimens in order 
to get a satisfactory result and it is inadvisable to use 
more than 20 specimens of material having very high 
resin content and flow because of difficulties in carry- 
ing out the test. These restrictions combined with 
those for aggregate mass define a satisfactory stack 
for most materials. 

6.2.2 Procedure — The specimens shall be 
staked together with their edges in careful 
alignment. They may be fastened together with 
a staple or by other suitable means. The stack 
of specimens shall then be weighed to the 
nearest 0*01 g (Afi). 

Place the stack of specimens centrally bet- 
ween plates of stainless steel or other suitable 
metal \'6 d= 0*8 mm thick and not less than 125 
mm square, prepared with a suitable release 
agent. Insert the assembly of plates and test 
specimens in a press. The heating plates of the 
press shall have been preheated to a temperature 
of 170 ± 3°C. 

The press shall be closed on the specimen 
stack and a pressure of 1*50 i 015 M Pa shall 
be applied within a maximum of 5 s elapsed 
time. Within 3 min of the closure of the press, 
the temperature at the interface between the 
stack and the metal plates shall be not less than 
165°C. The pressure shall be held until there 
is no further flow of resin, or for 10 min, which- 
ever is longer. When the laminate is cured, the 
press shall be opened and the speciinen removed 
and allowed to cool to room temperature. A 
piece having an area of 5 000 mm^ shall be 
removed from the central area of the laminata 



in the form of a square whose sides are 70'7 ± 
0'4 mm or a circular disc 79'8 ± 0*4 mm in 
diameter, and weighed to the nearest 0*01 g 
(Ma). 

The resin flow shall be calculated and report- 
ed as follows to the nearest 1 percent. 

Resin flow ( percent ) = 1 00 ( M - IM, ) 

Ivl X 

Note — If other specimen sizes are used for infor- 
mation, they will not give the same numerical results 
and may not be used to determine compliance with 
specification. 

6.3 Volatiles Content 

6-3.1 Test Specimens — Three specimens 100 ± 
10 mm square shall be cut from the material 
with the diagonals of the square parallel and 
normal to the warp threads. The specimens 
shall be cut from positions along a line normal 
to the warp of the fabric, one from a position 
equidistant from the edges, and the other two 
from positions on opposite sides of the first but 
not within 25 mm of an edge or selvedge ( see 
Fig. 1 ). 

All loose particles and projecting fibres shall 
be removed from the specimens. A small hole 
may be punched near one corner of each speci- 
men through which it may be suspended on a 
hook in an over for the test. 

6.3.2 Procedure — The three specimens shall 
be weighed together to the nearest I mg ( Mi ), 
heated in a circulating-air oven at 163 ± 3°C for 
15 min db 15 s cooled to room temperature in a 
desiccator and re-weighed together to the nearest 
1 mg ( Mg ). To minimize regain of moisture 
from the atmosphere, the second weighing shall 
be made as soon as possible following removal 
from the desiccator. 

The volatiles content shall be calculated and 
reported as follows : 

Volatiles content ( percent ) 

^ 100( A/j - A/a) 
Ml 

6.4 Gel Time 

6.4.1 Test Specimen — A number of pieces 
approximately 100 mm square or of another 
convenient size shall be cut from areas uniform- 
ly distributed across the width of the sheet or 
web but excluding the area within 25 mm of 
each edge or selvedge. 

6.4.2 Procedure — By folding or crushing 
these pieces, dry resin shall be detached from 
the material if possible and collected on a 
smooth clean surface. Any glass fibre present 
shall be removed by sieving. From this resin, 
between 200 and 300 mg shall be taken with a 
measuring spoon to form the test specimen and 
poured in the form of a small cone on to one 
spot of a hot plate maintained at a surface tem- 
perature of 170 ± 2°C A suitable method of 
temperature measurement is the observation on 
the surface of a series of crystals with melting 
points in the range of 168 to 172°C. 



IS : 12284 - 1988 



Alternatively, in the case of materials too soft 
to detach dry resin by crushing, the resin requir- 
ed may be obtained by pressing the folded stack 
of material in contact with the hot plate and 
squeezing out the melted resin. 

A timer shall be started at the moment the 
resin comes into contact with the hot plate, 
whichever method is used. 

After the resin has melted and when 75 per- 
cent of the specified gel time has elapsed, the 
resin shall be stirred using a wooden stick ap- 
proximately 3 mm in diameter, holding the stick 
as nearly vertical as possible and mixing the 
centre as well as the edges of the melted resin. 
While stirring, the diameter of the pool of melt- 
ed resin shall not exceed 25 mm. Approaching 
the gel pointj the resin becomes tacky and forms 
strings : the gel point is reached when it no 
longer forms strings and is no longer tacky but 
is still elastic. At this point, the timer is stopped 
and the elapsed time measured in seconds is 
taken as the gel time. 

Note — The determination of gel time may also be 
carried out using a sample of the resin contained in a 
rotational viscometer, in which case more informa- 
tion about the flow characteristics of the resin may be 
obtained. If this method is used, the viscosity value 
corresponding to the gel point shall be defined by 
correlation with the test described above. 

6.5 Thickness 

6.5.1 Test Specimens — Two specimens at 
least loo mm square, shall be taken from posi- 



tions along a line normal to the warp of the 
fabric with the diagonals of the specimens paral- 
lel to the warp and weft threads. One specimen 
shall be taken from a position equidistant from 
the edges and the other with its outer extremity 
50 rb 25 mm from an edge or selvedge ( see 
Fig. 1 ). All loose particles and projecting fibres 
shall be removed from the specimens. 

6.5.2 Lamination — The specimens shall be 
stacked together with their edges in careful align- 
ment. The stack of the two specimens shall be 
made into a laminate by pressing between plates 
of stainless steel or other suitable metal with 
uniform thickness in the range of 0*8 to 2*4 mm, 
using a release agent suitable for the resin type. 
The laminating and curing shall be carried out 
in accordance with the recommendations of the 
manufacturer of the bonding sheet material. 

After lamination, the press shall be opened 
and the specimen removed and allowed to cool 
to room temperature. A strip 25 mm wide shall 
be cut from each edge of the laminate. 

6.5.3 Procedure — The thickness of the cured 
laminate is calculated from four individual 
measurements with a micrometer. The measure- 
ments shall be carried out in the middle of each 
side at a distance of 5 to 10 mm from the edge. 

6.5,4 Report — One half of the calculated 
average is to be reported as the thickness of the 
bonding sheet material. 



BUREAU OF INDJAN STANDARDS 



Headquarters: 



Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
Telephones: 3310131, 3311375 



Telegrams; Manaksanstha 
(Common to at! Offices) 



Regional Offices: Telephone 

Central : Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 3310131, 3311375 

♦Eastern: 1/14 C.IT. Scheme VII M, V.I. P. Road, Maniktola, CALCUTTA 700054 362499 

Northern : SCO 445-446, Sector 35-C, CHANDIGARH 160036 21843, 31641 

Southern : C.I.T. Campus, MADRAS 600113 412442, 412519, 412916 

tWestern: Manakalaya, E9 Ml DC, Maroi Andheri ( East ), BOMBAY 400093 6329295 



Branch Offices: 

Tushpak' Nurmohamed Shaikh Marg, Khanpur, AHMADABAD 380001 

Peenya Industrial Area, 1st Stage, Bangalore-Tumkur Road, BANGALORE 560053 

Gangotri Complex, 5th Floor, Bhadbhada Road, T.T. Nagar, BHOPAL 462003 

Plot No, 82/83, Lewis Road, BHUBAWESHWAR 751002 

53/5 Ward No, 29, R.G. Barua Road, 5th By-Lane, GUWAHATI 781003 

5-8-56C L.N. Gupta Marg ( Nampally Station Road ), HYDERABAD 500001 

R14 Yudhister Marg, C Scheme, JAIPUR 302005 

117/418 B Sarvodaya Nagar, KANPUR 208005 

Patliputra industrial Estate, PATNA 800013 

T.C. No. 14/1421, University P.O., Palyam, TRlVANDRUM 695035 



26348, 26349 

384955, 384956 

66716 

53627 

231083 

63471 , 69832 

216876, 218292 

62305 

62104,62117 



Inspection Offices ( With Sale Point ) : 

Pushpanjali, 1st Floor, 205A West High Court Road, Shankar Nagar 
Square, NAGPUR 440010 

Institution of Engineers (India) Building, 1332 Shivaji Nagar. PUNE 411005 



25171 
52435 



•Sales Office in Calcutta i« at 5 Chowringhea Approach, P.O. Princep Street, Calcutta 700072 
fSaies Office in Bombay is at Novelty Chambers, Grant Road, Bombay 400007 



276800 
896528 



Prmted at Swatantra Bharat Press, Delhi (lndla> 



